METHOD OF MANUFACTURING METALLIC COMPONENTS 



BACKGROUND OF THE INVENTION 

5 

Field of the Invention 

The invention relates to a method of manufacturing metallic components consisting of 
at least two different materials, one of them being an iron-based alloy and the other an 
10 aluminum-based alloy. More particularly, the present invention relates to a method of 
manufacturing metallic components including the steps of depositing a metallic layer 
onto a body made from the iron-based alloy, the layer being an aluminum-based alloy, 
preferably based on Al-Si or Fe, and placing the body in a casting mold and casting an 
aluminum-based alloy about the body. 

15 

Description of the Related Art 

In order to meet both the tribological and the manufacturing requirements on internal 
combustion engines, and more specifically those placed on the system piston, piston 

20 ring and cylinder liner, wear-resistant bodies are cast in the engine block. Depending on 
the load, various materials may be combined. For reasons of weight, ease of 
production and specific properties, aluminum alloys are used for engine blocks. In 
those regions of the system piston, piston ring and cylinder liner that are subject to 
tribological conditions, by contrast, iron-base alloys are used. For example, the cylinder 

25 liner being cast in the engine block and the ring bearing are manufactured from iron- 
based alloys. Due to the different specific properties of the materials, establishing a 
mechanical or metallurgical bond between the materials has always been a problem. 
Both the dynamic and the thermal properties in the internal combustion engine place 
high demands on the bond. 

30 

The "Alfin" process described in DE 95 86 14 has long been known as a method of 
achieving a metallurgical bond between different alloys. In this process, an aluminum 
alloy, of a few hundredth of millimeters thick, is deposited onto an iron-containing 



cylinder liner, thus providing a connection by diffusive bonding. As the cylinder liner is 
cast-in, the casting material is bonded to the diffusion layer. 

To increase the metallurgical bond between the iron-containing part and the aluminum 
5 layer deposited, the document DE 23 44 899 suggests depositing a flux onto the iron- 
containing core. Although this measure may promote diffusive bonding with the iron- 
containing core, it has no effect on the casting-in. 

A problem with the bond between the layer created by the "Alfin" process and the cast- 
10 in aluminum alloy is that an oxide layer forms on the aluminum. The oxide layers of the 
aluminum have a very high melting point of about 2000 °C, while most current 
aluminum alloys having melting temperatures below 1000 °C. 

In responding to this problem and to the aforementioned ones, DE 43 25 864 A1 
15 suggests a method in which a layer of chromium is electroplated over the aluminum 
layer. Although a bond achieved, this method is susceptible to a greater number of 
barrier layers in which pores and bonding failures may arise. Another drawback is that 
an oxide layer forms on the layer of chromium which makes wetting more difficult. 

20 It is the object of the present invention to overcome the drawbacks of prior art and to 
enhance the metallurgical bond, between the components made from various materials. 

SUMMARY OF THE INVENTION 

25 In accordance with the invention, the solution to this object is achieved by providing a 
method of manufacturing a metallic component consisting of at least two different 
materials, one of them being an iron-based alloy and the other an aluminum-based 
alloy, and comprising the step of depositing a metallic layer onto the body made from 
the iron-based alloy, the metallic layer being an aluminum-based alloy, preferably 

30 based on Al-Si or Fe, to form a coated body, and the step of placing the coated body in 
a casting mold and casting an aluminum-based alloy about the coated body. The 



invention further includes the step of blasting silicon powder or Borax onto the metallic 
layer of the body made from the iron-based alloy prior to placing it in the casting mold. 

The method of the present invention activates the surface of the liner by the blasting of 
5 silicon and/or Borax (Na2B40 7 - 10H2O, hydrated sodium borate) powder particles for 
improved bonding of the cylinder liner to the cylinder block material. It is especially 
advantageous if the size of the blasted particles is about 200 and 300 pm. 

DETAILED DECRIPTION OF THE PREFERRED EMBODIMENTS 

10 

The method of the present invention will be described with reference to an example 
describing a method of casting a cylinder liner in an engine block. The method of the 
present invention can be used in any of a number of other manufacturing processes as 
well. According to the present invention, prior to depositing the metallic layer, the 

15 exterior surface of the cylinder liner is processed in order to achieve the required 
surface quality. The metallic layer to be applied may be produced either by thermal 
spray application or by the "Alfin" process. The metallic layers of preference are AISi or 
Fe-sprayed layers. Next, and prior to placing the coated cylinder liner body into the 
casting mold, the metallic layer is sprayed and/or blasted with silicon powder and/or 

20 Borax (Na 2 B 4 0 7 - 10H 2 O, hydrated sodium borate). The preferred particle size of the 
Borax or silicon powder used ranges from 200 to 300 pm. The silicon and/or Borax 
particles adhere to the surface of the liner, i.e. on the AISi or Fe sprayed layer. Next, 
the cylinder liner is placed in the casting mold and, upon completion thereof, the 
cylinder block is cast. Liquid aluminum is cast about the cylinder liners. As already 

25 described herein above, the deposited Si- and/or Borax particles provide enhanced 
adherence. 

It is of course also possible to coat other components to activate the surfaces thereof. 
These may for example be valve seats, valve guides or bearing shells. In some cases, 
30 these components are cast in the aluminum cylinder blocks or aluminum cylinder 
heads. Prior to placing the parts in the casting mold, they are also sprayed and/or 



blasted with silicon powder and/or Borax (Na 2 B 4 0 7 - 10H 2 O, hydrated sodium borate). 
Again, the advantage lies in the enhanced adhesion and, as a result thereof, in the 
improved heat dissipation. In the region of the cylinder head (valve seat and valve 
guide), the valve is also protected from overheating. 

5 

The blasting process of the present invention creates a mechanical bond with the 
cylinder liner material. This is applicable for pure gray cast iron cylinder liners as well as 
for gray cast iron cylinder liners with an outer coating like sprayed AISi or iron. In both 
conditions, a mechanical bond between the blasted powder and the outer surface of the 

10 cylinder liner is the result. With the help of the silicon and/or Borax, the bond between 
the liner and the cylinder block can be improved. During the melting process, the added 
silicon reacts with the aluminum of the block material. That means that a strong 
mechanical bond is created. With the help of Borax, this process can be improved. The 
effect of adding Borax is that the oxide layer of the aluminum cylinder block will be 

15 destroyed. The oxide layer of the aluminum is the major obstacle in creating a good 
bond with other materials as well as with aluminum itself. The other positive effect of 
using Borax is the decrease in melting point of the material in the outer surface region. 
On the one hand, this effect destroys the oxide layer and on the other hand, the two 
materials can start to create a metallurgical bond earlier. The two components have 

20 more time to establish a very good bond. 



While particular embodiments of the invention have been shown and described, 
numerous variations and alternate embodiments will occur to those skilled in the art. 
Accordingly, it is intended that the invention be limited only in terms of the appended 
claims. 



